Purification and identification of myosin heavy chain kinase from bovine brain.
A high salt extract of bovine brain was found to contain a protein kinase which catalyzed the phosphorylation of heavy chain of brain myosin. The protein kinase, designated as myosin heavy chain kinase, has been purified by column chromatography on phosphocellulose, Sephacryl S-300, and hydroxylapatite. During the purification, the myosin heavy chain kinase was found to co-purify with casein kinase II. Furthermore, upon polyacrylamide gel electrophoresis of the purified enzyme under non-denaturing conditions, both the heavy chain kinase and casein kinase activities were found to comigrate. The purified enzyme phosphorylated casein, phosvitin, troponin T, and isolated 20,000-dalton light chain of gizzard myosin, but not histone or protamine. The kinase did not require Ca2+-calmodulin, or cyclic AMP for activity. Heparin, which is known to be a specific inhibitor of casein kinase II, inhibited the heavy chain kinase activity. These results indicate that the myosin heavy chain kinase is identical to casein kinase II. The myosin heavy chain kinase catalyzed the phosphorylation of the heavy chains in intact brain myosin. The heavy chains in intact gizzard myosin were also phosphorylated, but to a much lesser extent. The heavy chains of skeletal muscle and cardiac muscle myosins were not phosphorylated to an appreciable extent. Although the light chains isolated from brain and gizzard myosins were efficiently phosphorylated by the same enzyme, the rates of phosphorylation of these light chains in the intact myosins were very small. From these results it is suggested that casein kinase II plays a role as a myosin heavy chain kinase for brain myosin rather than as a myosin light chain kinase.